The new taxa Cliostomum subtenerum, Dactylospora suburceolata, Fuscidea oceanica, Lecania granulata, Lecidea herteliana, and Ropalospora lugubris f. sorediata are described from collections made from Scotland and Wales. Outside the British Isles, D. suburceolata is also known from Switzerland, L. herteliana from NE North America and R. lugubris f. sorediata from Sweden and NE North America. In addition, Lecidea luteoatra Nyl. belongs to the Lecanora marginata group and the name Lecanora viridiatra (Stenh.) Nyl. is taken up for this species, Peterjamesia sorediata is transferred to Roccellographa, and Ropalospora atroumbrina is included in the synonymy of R. lugubris f. sorediata.
Introduction
The Highlands of Scotland are widely recognized as supporting many important habitats and the Western Highlands, with their hyperoceanic climate of high rainfall and low annual temperature fluctuation, are particularly important. The oceanic woodlands of the Western Highlands are internationally renowned for their important assemblages of bryophytes and lichens (Gilbert 1984; Averis 1991; Coppins & Coppins 2012) , and more recently the montane lichen biota has been shown to be equally important (Fryday 1997a (Fryday , b, 2001 (Fryday , 2002a . Previously, contributions by the authors (Fryday 2000 (Fryday , 2002b (Fryday , 2005 Fryday & Coppins 1996a , b, 2008 have added several new taxa to the lichen biota of the British Isles from this habitat, and here we add a further five new taxa and make other taxonomic innovations.
Materials and Methods
The study is based chiefly upon collections made by the first author during fieldwork leading to his PhD and now held in E or MSC. Type material and other collections were obtained on loan from GZU, STU and UPS.
Apothecial characteristics were examined by light microscopy on hand-cut sections mounted in water, 10% KOH (K), 15% HCl (H), 50% HNO 3 (N) or 0Á15% aqueous IKI. Thallus sections were investigated in water and 10% KOH (K). Ascus structure was studied in 0Á15% aqueous IKI, both without prior treatment and after pretreatment with 10% KOH. Anatomical measurements were made in 10% KOH. For all fertile taxa at least 20 ascospores were measured. For C. subtenerum, where ascospore dimensions were critical for separation from C. tenerum, c. 50 ascospores were measured for each species.
Thin-layer chromatography followed the methods of Orange et al. (2001) . Nomenclature for apothecial pigments follows Meyer & Printzen (2000) .
Selected additional comparative material examined. Cliostomum tenerum (Nyl. Thallus effuse, thin and discontinuous, occasionally thicker (to 0Á4 mm), white, non-corticate. Soralia pale green, covering most of the thallus, 0Á1-0Á3 mm diam., soon confluent and appearing effuse; soredia farinose c. 0Á02 mm diam. Photobiont chlorococcoid, cells 8-12 mm diam.
Apothecia scattered, sessile, 0Á4-0Á8 mm diam., becoming tuberculate and then to 1Á2 mm diam.; disc pinkish brown to pale brown with paler margin, slightly convex soon becoming tuberculate with excluded margin. Excipulum composed of conglutinate radiating hyphae 5 mm wide; internally colourless to yellow-brown with grey-brown granular intrusions not dissolving in K, outer cells with brown pigment, becoming colourless in K. Hymenium hyaline, I+ blue, 40-45 mm tall, epihymenium brown, granular, becoming colourless in K; paraphyses 1Á5-2Á0 mm wide, moderately branched and anastomosing, apices to 3 mm wide, pigmented cap absent. Hypothecium hyaline, composed of randomly orientated hyphae. Asci c. 30 Â 12 mm, clavate, Bacidia-type. Ascospores hyaline, 0-1 septate, narrowly ellipsoid to fusiform, often slightly curved, (10-)12-15(-20) Â 3-4 mm. Conidiomata pycnidia, rare; flesh-coloured to pale brown, immersed in thicker areas of the thallus. Conidia ellipsoid-bacilliform, 7-8 Â 1Á5-2Á0 mm.
Chemistry. Thallus and soredia C--, K+ yellow, Pd+ orange, UV+ dull yellow; atranorin, stictic acid and zeorin by TLC.
Cliostomum subtenerum resembles C. tenerum (Nyl.) Coppins & S. Ekman in the apothecia having a thalline margin but the two species differ in a number of significant characters. The most obvious differences are that the thallus of the new species is sorediate and that the apothecia and ascospores are both larger [0Á1-0Á2(-0Á5) mm diam. and 7-10(-15) Â (1Á5-)2Á0-3Á0 mm in C. tenerum]. Cliostomum subtenerum also has a wider ecological amplitude, occurring in underhangs in montane situations and in coastal habitats, as well as a different chemistry (zeorin absent in C. tenerum). An additional difference is that all collections of C. subtenerum are abundantly fertile and pycnidia are rare, whereas C. tenerum is rarely fertile and commonly pycnidiate. Reese Naesborg et al. (2007) showed that C. tenerum was related to Lecania s. str., which suggests that the same probably also applies to C. subtenerum. However, as C. tenerum differed from that genus in a number of characters (e.g., anastomosing excipular hyphae, complex thalline chemistry), they did not make any taxonomic changes.
Cliostomum subtenerum is known only from Coire a' Bhathaich near the summit of Ben Lomond and Llam Carw on Anglesey; at both localities it is relatively frequent in shaded underhangs on schistose rock. Associated species are few but include Lecanora polytropa (Wales) and Acarospora smaragdula (Scotland). 
(Figs 2 & 3)
Thallus inapparent, lichenicolous on a whitish-yellowish muscicolous crustose lichen(s).
Apothecia 0Á2-0Á8 mm diam., black or with a dark brown margin; disc concave; margin prominent, persistent, smooth. Exciple 60-75 mm wide (lateral to hymenium); upper part, and especially outer part, dark brown, K--; lower part dilute brownish or e hyaline, but often with a thin, dark brown outer edge; cells to 12 mm diam. Hymenium 70-95 mm tall, hyaline to dilute red-brown; epihymenium red-brown, K+ dulling [never purplish]; paraphyses mostly slender, 1Á0-1Á5 mm wide in mid-hymenium, apices only slightly widening to 3 mm at the apex, each with a distinct, dark brown apical cap. Occasional thicker filaments present, 2-3 mm wide, gradually widening to 4 mm towards apex. Hypothecium red-brown, K+ dulling or K+ dull olivaceous. Asci c. 70 Â 12-14 mm, 8-spored. Ascospores (14-)17-21(-24) Â (4Á8-)6Á0-7Á0(-9Á5) mm, narrowly ellipsoid, brown, smooth-walled but wall of old spores e finely warted, (1-)3-septate.
Conidiomata not seen.
Dactylospora suburceolata occurs in similar habitats to D. urceolata (Th. Fr.) Arnold [incl. D. deminuta (Th. Fr.) Triebel], but has generally larger apothecia, a broader exciple, a taller hymenium, and persistently 3-septate ascospores ( Fig. 3 ) that are slightly broader (Table 1) . Furthermore, the purplish tinge (in water or K) of the internal brownish tissues of D. urceolata is not evident in D. suburceolata, and neither are the blueviolet, K+ green pigmented granules found in the exciple and hypothecium of that species. Dactylospora urceolata has 3-7-septate ascospores, with some becoming submuriform with 1-2 cells having a longitudinal or diagonal septum (Triebel 1989, fig. 32a as D. deminuta). However, it is variable with regard to ascospore septation, with some collections having a high proportion of 3-septate spores. Dactylospora frigida Hafellner also has 7-septate or submuriform ascospores, but differs from both D. urceolata and D. suburceolata in having a greenish brown epithecium, and is apparently confined to the thallus of Brigantiaea fuscolutea (Hafellner 1985) . To date, no Dactylospora species has been found on B. fuscolutea in the British Isles, and the listing of D. frigida in Hawksworth (2003) Hafellner (2002) , from SW Spain, is superficially similar to D. suburceolata, but has somewhat smaller apothecia and ascospores (Table 1) and is a saprobic species on the bark of Arbutus unedo L. Dactylospora rostrupii Alstrup (Alstrup et al. 1994 ) is lichenicolous on the terricolous Pertusaria dactylina (Ach.) Nyl., but differs especially in its broader ascospores (Table 1) .
Dactylospora pseudourceolata Sarrió n &
In Scotland, D. suburceolata is so far known from only four collections from the Breadalbane mountains in Perthshire, with an altitude range of 750-1000 m. Here, it is lichenicolous on sterile, whitish to pale grey muscicolous crusts, which may belong to 'Lecidea' hypnorum Lib. One host thallus (from Coire Riadhailt) has pale yellow soralia and may be a species of Biatora. However, the single collection from Switzerland, at an altitude of 1518 m, is seemingly on the thallus of Mycobilimbia tetramera (De Not.) Vitik. et al., which was also parasitized by Zwackhiomyces cf. berengerianus (Arnold) Grube & Triebel. All British records of D. urceolata are also from the Breadalbane Mountains, with hosts being Megaspora verrucosa, Protopannaria pezizoides, Protothelenella sphinctrinoidella, and unidentified sterile crustose lichens. 
MycoBank No: MB800466
Fuscidea gothoburgense similis sed soraliis minoribus, punctiformibus, 0Á1-0Á2 mm diam., sorediis caesiis, apotheciis frequentibus sessilibus differt.
Typus: Great Britain, Scotland, V. C. 88, Mid-Perthshire, Creag Mhò r, Coire-cheathaich, 27/40.34, 550 m, on quartzite intrusion on side of large schistose boulder, 1993, Fryday 2358 (E-holotypus).
( Fig. 4) Thallus usually wide-spreading, crackedareolate, pale grey to (rarely) brown, areoles flat, 0Á15-0Á40 mm diam. Soralia mostly punctiform arising from the centre of each areole, 0Á1-0Á2 mm diam., less often following cracks in the thallus and becoming stellate; soredia blue-grey (K--, N--), 20-25 mm diam. Photobiont chlorococcoid, cells thickwalled, 7-16(-19) Â 8-12(-13) mm, often dividing to give 2-4 daughter cells (Chlorellatype).
Apothecia black, lecideine, initially innate with a white ring around the inner edge of the exciple but soon becoming sessile, 0Á5-1Á0 mm diam., proper exciple persistent, Teloschistes-type; ascospores hyaline, simple, broadly ellipsoid, 7-9 Â 5-6 mm.
Chemistry. Thallus C--, K--, Pd--, UV--; soredia and medulla C--, K--, Pd--, UV+ white; divaricatic acid detected by TLC.
Fuscidea oceanica is unusual amongst lichenized fungi in regularly producing both sexual and asexual propagules. It is the only sorediate member of the genus occurring in the British Isles that is also usually fertile. However, as the soredia of F. oceanica are very small and inconspicuous they are easily overlooked in the field and this species may then be mistaken for other, non-sorediate, members of the genus (e.g., F. lygaea). Other sorediate saxicolous species of Fuscidea containing divaricatic acid are F. gothoburgensis (H. Magn.) V. Wirth & Vězda and F. recensa (Stirt.) Hertel et al., both of which are very rarely fertile. Fuscidea recensa is a very different species with a thicker thallus, more wide-spreading, often convex soredia, and curved ascospores, whereas F. gothoburgensis differs mainly in thallus morphology and ecology, having a much more dispersed thallus and usually occurring in shaded underhangs. The sorediate counterpart of F. intercincta, which has been recognized as F. oculata Oberholl. & V. Wirth, differs in having e innate apothecia with a white margin and erumpent, cream-coloured soralia.
Two further sorediate species were recognized by Clauzade & Roux (1985) but have not been formally described. Fuscidea 'alpina', known from four collections from the Austrian and Italian Alps, is similar to F. oceanica but has brownish soralia. In three of the collections these tend to be scattered over the thallus as individual soredia, often appearing as minute coralloid isidia, whereas the other collection, which is from the same locality and date as one of the previous collections, has more discrete soralia and is very similar in appearance to F. oceanica. Unfortunately, all four collections lack apothecia and, given the geographic and environmental separation of the two populations, we have decided not to include these collections in our new species. Fuscidea 'badensis', the other species mentioned by Clauzade & Roux (1985) , is referable to F. recensa (Stirt.) Hertel et al.
Fuscidea oceanica is locally common on exposed, hard acidic rocks in the NW Scottish Highlands and also occurs at scattered localities elsewhere in the Highlands. It is particularly common on Cambrian quartzite, and on the Beinn Eighe NNR in West Ross it covers large areas and is the most frequent species. Associated species are few but include Allantoparmelia alpicola, F. gothoburgensis, F. intercincta, Ionaspis odora and Rhizocarpon geographicum aggr. 
(Figs 5 & 6)
Thallus whitish to pale buff, densely granularblastidiate, to 1Á5 mm thick; granules 30-80(-100) mm diam. Photobiont chlorococcoid, cells 5-12 mm diam. or ellipsoid to 14 Â 12 mm.
Apothecia (0Á2-)0Á3-0Á7 mm diam., plane or becoming convex and up to 0Á9 mm, each developing within a thalline wart then becoming urceolate with a crenulate thalline margin and concave disc (Fig. 5) , later expanding further with the thalline margin becoming granulate or receding to reveal a proper margin, and with the disc becoming plane to convex. Disc pale, pinkish or pallid, often with patchy brown pigment towards the margin in older apothecia, with paler proper margin. Thalline exciple c. 40-60 mm wide. Proper exciple lateral to hymenium 35-60 mm wide, but not clearly delimited from hypothecium below, hyaline or dilute reddish brown, in outer half composed of e radiating hyphae with lumina to 5Á0 Â 2Á5 mm, cortical cells c. 5-6 mm diam. Hymenium 50-65 mm tall, hyaline or tinged dilute reddish brown in part in older apothecia; epihymenium hyaline or with patchy dilute reddish brown pigment, especially towards the margin; subhymenium 20-35 mm tall, K+ dilute yellow, with cells of ascogenous hyphae to 5 mm wide; paraphyses simple, c. 1Á5 mm wide in mid-hymenium, but upper 2-4 cells gradually widening to 4(-6) mm wide, e lax in K. Hypothecium massive, of irregularly orientated, slender hyphae c. 1Á0-1Á7 mm wide. Asci narrowly clavate, 53-60 Â 9-11 mm, Bacidia-type; ascospores narrowly clavate-fusiform to shortly acicular, 20-33 Â (2Á0-)2Á5-2Á7(-3Á0) mm, 3-5(-7)-septate. Conidiomata not seen.
Chemistry. Thallus C--, KC--, K--, Pd--, UV--; no substances detected by TLC.
Because of its shortly acicular ascospores and Bacidia-type asci, this species was originally filed under Bacidia. However, the presence of a thalline margin indicates a more appropriate placement in the genus Lecania, as circumscribed by Ekman (1996: 41) . Reese Naesborg et al. (2007) introduced a revised circumscription for Lecania s. str. that included a crustose thallus, with or without blastidia, that usually lacks lichen substances, and lecanorine to biatorine apothecia; branched, but not anastomosing excipluar hyphae; an unevenly distributed epihymenial pigment that is usually yellowish or brown; gradually widening paraphyses that are lax in K; and 0-3(-5)-septate, and often curved, ellipsoid, fusiform, or bacilliform ascospores. Lecania granulata is consistent with all these characters and so clearly belongs in Lecania s. str..
Lecania granulata has somewhat similar ascospores to L. subfuscula (Nyl.) S. Ekman, which can also inhabit nutrient-enriched, coastal turf. Lecania granulata differs in having a thickly granular (blastidiate) thallus and a crenate to granular thalline margin. Lecania subfuscula (Fig. 5A ) has a generally thinner and warty granular thallus, with coherent 'granules' 40-200 mm diam., and usually darker pink to grey-brown or even blackish apothecia, with little hint of a thalline margin (Fletcher et al. 2009 ). Lecania cuprea van den Boom & Coppins is another species with narrow, multiseptate ascospores, but it has a thinner thallus, no thalline margin, smaller paraphysis-apices, and inhabits shaded limestone rocks.
This distinctive species was first discovered by Oliver Gilbert during expeditions to the remote Hebridean islands of North Rona and the Flannan Isles and reported as ''Bacidia sp.'' (Gilbert et al. 1973; Gilbert 1976; Gilbert & Wathern 1976) . It grows on coastal, peaty turf near cliff tops or on cliff ledges. At the Orkney locality it was associated with Anaptychia runcinata, Lecania subfuscula and Lecanora zosterae. In the clifftop maritime grassland on Foula, its associated species included Anisomeridium polypori, Catapyrenium cinereum, Lecania subfuscula, Lecidea berengeriana, Leptogium imbricatum and Psoroma hypnorum. Lecanora viridiatra (Stenh.) Nyl. This species is locally frequent on the Cambrian quartzite of the NW Highlands and in the British Isles is also known from several localities in the Cairngorm Mountains, as well as Ben Lawers in the Central Highlands. The Lecanora-type asci and filiform conidia strongly suggest that this species belongs in Lecanora, and the lecideine apothecia, blue epihymenium, and thalline chemistry (usnic acid) refer it to the L. marginata group.
MycoBank No: MB389573
Stenhammar's name is the earliest available for this species but was not available in Lecidea because of Lecidea viridiatra (Wulfen) Ach. (1803), which is Rhizocarpon viridiatrum (Wulfen) Körb. However, it becomes available in Lecanora and so is taken up here. ( Fig. 7A) Thallus effuse, rarely more than 1-2 mm across; areolate, areoles flat to slightly convex, irregular, 0Á2-0Á4 mm across, grey to pale brown often with a paler margin, contiguous or somewhat dispersed on a black hypothallus; cortex 10-20 mm thick with pale brown (rarely red-brown or e hyaline) pigmented upper layer 7-10 mm thick; epinecral layer thick, 45-95 mm, 20-25 mm at edge of areoles; medulla and upper cortex I+ blue. Photobiont chlorococcoid 9-15 mm.
Apothecia black, lecideine, 0Á4-0Á6 mm diam., sessile, slightly convex with a thin (0Á05 mm), barely raised margin. Excipulum dark blue-black with swollen (to 5 mm) cortical cells. Hymenium 90-105 mm tall; epihymenium c. 10 mm tall, sharply delimited, blueblack (H+ blue, N+ red; cinereorufa-green); paraphyses sparingly branched and anastomosing, c. 1Á5-2Á0 mm thick swelling at apex to 5 mm with a dark blue-black cap. Hypothecium dark brown. Asci cylindrical to slightly clavate, 45-50 Â 12-15 mm, Lecidea-type; ascospores simple, hyaline, 12-14 Â 5-6 mm.
Conidiomata not observed.
Chemistry. All spot tests negative; no substances by TLC.
Etymology. The specific epithet honours our friend and colleague Professor Dr Hannes Hertel (Mü nchen) for his outstanding contributions to the understanding of the genus Lecidea over the past 45 years.
Lecidea herteliana is known from several sites in the Scottish Highlands (Isle of Mull, Rannoch, Strontian, East Perthshire, Angus) and is also present in north-eastern North America (Maine). It has a small (usually <2 cm diam.), pale grey-brown, atrobrunnea-type thallus with an I+ blue medulla but all other spot tests are negative. It most closely resembles L. paupercula Th. Fr. (Fig. 7B) but that species has a more wide-spreading, redbrown to dark grey-brown thallus that contains stictic acid (K+ yellow, Pd+ orange). Lecidea paupercula also differs in having flat to slightly concave areoles with a dark margin, red-brown pigmented cortical cells and a much thinner epinecral layer (20-35 mm), as well as flat e innate apothecia. Associated species include Porpidia flavocruenta and Pertusaria corallina.
The two collections from NE North America agree well with British material, but have a somewhat thinner epinecral layer (25-50 mm). In their landmark paper on the phylogeny of the Arthoniales, Ertz & Tehler (2011) ( Fig. 8) Thallus crustose, dark grey (often purple tinged) or pale to dark brown, cracked areolate, areoles plane to verrucose. Soralia c. 0Á1-0Á5 mm diam., initially discrete but becoming confluent, soredia initially concolorous with, or darker than the thallus, coralloid-granular, becoming pale yellow-brown, farinose. Photobiont chlorococcoid, cells thick-walled, 7-16(-19) Â 8-12(-13) mm, often dividing to give 2-4 daughter cells (Chlorella-type).
Apothecia very rare, mature apothecia known only from the type collection. Identical to R. lugubris f. lugubris.
Conidiomata pycnidia, frequent, dark brown to black, 0Á2-0Á3 mm diam., immersed in the thallus; conidia bacilliform, 6-8 Â 0Á8 mm.
Chemistry. C--, K--, KC--, Pd--; TLC revealed an unidentified substance (?terpenoid) at Rf 4 in A, 5 in C, and 4 in G that is colourless, UV+ white, brownish pink, UV+ creampink after developing, accompanied by two accessories; one with the same characteristics at about Rf 3 in A, 3-4 in C and G, and the other UV+ blue-white after developing at Rf 4-5 in C. Traces of atranorin or another unidentified substance at Rf 3-4 in solvent C that is yellow, UV+ dark after developing were also rarely present.
Species that usually reproduce by apothecia also occasionally produce soredia, but these are usually rare, occur only within normal fertile populations, and the sorediate specimens are always fertile. Some of these are recognized taxonomically [e.g., Fuscidea cyathoides var. sorediata (H. Magn.) Poelt,] whereas others are not [e.g., the sorediate form of Ochrolechia parella (L.) A. Massal.]. Ropalospora lugubris f. sorediata, however, is very rarely fertile and is also more frequent and widespread than the non-sorediate form. Because of this we consider it appropriate to afford it some taxonomic recognition, and that of forma seems most suitable.
Ekman (1993) separated R. atroumbrina, which is not known fertile, from sorediate R. lugubris by the different ontogeny of the soralia and also by the presence of atranorin in R. atroumbrina. However, the much larger number of collections of R. lugubris f. sorediata available to us indicates that, although there appear to be two different types of soredia, those of 'atroumbrina' usually being composed of dark, granular isidia whereas those of R. lugubris f. sorediata are often cream-coloured and farinose, the two forms intergrade. Initially the soredia of both 'taxa' are granular-coralloid and concolorous with, or darker than, the thallus and often coalesce to cover areas up to 5 mm in diameter. However, these later 'burst' (or abrade) giving rise to smaller cream-coloured farinose soredia. In older soralia there is sometimes very little evidence of the original form, but careful examination usually reveals some darker, granular soredia around the edges of at least some soralia. This 'bursting' of the granular soredia is most evident in R. lugubris f. sorediata but can also be observed in some collections of 'atroumbrina', including the type specimen. The chemical difference reported by Ekman (1993) is also not consistent. We performed TLC on four collections each of R. atroumbrina, R. lugubris f. lugubris and R. lugubris f. sorediata and found no significant differences. One collection of R. lugubris f. sorediata contained atranorin, whereas all the other collections of the three taxa lacked this substance. Atranorin has also been reported from R. lugubris f. lugubris (A. Orange, pers. comm.) , indicating that this substance is occasionally present in all three 'taxa'. The main chemical constituent (see above) was present in all samples analyzed and the only other difference was that the accessory at Rf 4Á5 was sometimes feint or apparently absent in some collections of all three taxa, and the accessory at Rf 3Á5 was yellow-orange in R. atroumbrina and mauve in both forms of R. lugubris, although one collection of f. sorediata had both yellow and mauve spots. Consequently, as we can find no significant morphological or chemical differences between the two taxa, R. atroumbrina is included here in the synonym of R. lugubris f. sorediata. We have decided to introduce the new epithet 'sorediata' rather than take up 'atroumbrina' because that epithet describes the colour of both forms.
This taxon was first reported from Scotland (as Fuscidea sp. A) by Gilbert et al. (1988: 238) and has subsequently been found to be widespread on acidic rocks throughout the western Highlands. Similarities of thallus morphology and chemistry, and ecology, suggested that it may be the sorediate counterpart of R. lugubris, and the discovery of a population with mature apothecia confirmed this opinion. It is generally more frequent than R. lugubris f. lugubris and has also been reported from North Wales, Scandinavia [as Ropalospora atroumbrina (H. Magn.) S. Ekman], and NE North America. A report of R. lugubris from the English Lake District supported neither apothecia nor soralia (A. Orange, pers. comm.) and so it is not possible to ascertain to which forma it should be referred.
Species associated with Scottish collections include Coccotrema citrinescens, Fuscidea gothoburgensis, F. intercincta, Lepraria lobificans, Pertusaria corallina, Porpidia spp., and Rhizocarpon geographicum aggr.
